Food waste is one of the main contributors to economic disparities, social inequalities and environmental pollution. Numerous studies have sought to understand the drivers of food waste at various stages in the food supply chain, including the consumption stage. Based on a quantitative analysis of 252 Romanian consumers, the present study shows that gender is an important factor that affects the individuals' attitudes and behaviours in regard to food and a potential factor that could affect the amount of food wasted. The study found that attitudes towards food waste evolve as individuals age, and that, at each stage, women tend to be more concerned about the negative impact of food waste on social equity or the family budget than men. In addition, women were found to display behaviours in regard to food acquisition and preparation that can result in higher food waste in a larger degree than men, even though the study found no differences in the actual amount of food wasted by the two genders. The results of the study are important because they show the need to adapt the public awareness campaigns on food waste on the particularities of each gender across several age groups.
Introduction
Food waste is nowadays a major concern for both developed and underdeveloped countries because it leads to market inefficiencies, social inequality and environmental pollution, which, overall, threaten the sustainability of life on the planet. According to the most recent statistics published by the Food and
Literature review
In general, there is no general agreement among researchers regarding the impact of gender on the behaviours and attitudes that lead to food waste. According to some studies, women are less likely to waste food products in comparison to men (Barr, 2007; Secondi, Principato, Laureti, 2015; Visschers et al., 2016) . However, other studies have provided contradictory findings either regarding the behaviour of single women, who are said to produce more food waste in comparison to single men or couples (Silvennoinen et al., 2014; Koivupuro et al., 2012) , or the The impact of gender on food waste at the consumer level behaviour of young females, who are said to produce the same amount of food waste as young males (Principato, Secondi, Pratesi, 2015) . This signals the fact that it is very likely that the behaviour of women changes once they grow older and begin forming couples, when their responsibilities in the household change. When it comes to attitudes towards food acquisition, preparation, consumption and disposal, gender appears to be a significant factor, mainly due to the gender segregation of household responsibilities. In most households where individuals of both genders reside, women are usually the ones responsible for grocery shopping (McCarthy & Liu, 2017) and for preparing the meals for the entire household (Koivupuro et al., 2012) . Studies have found that women are more likely to purchase local food and organic food products because they show a higher tendency towards being concerned with the nutritional and sustainability aspects related to food (Cholette et al., 2013) . This can have a positive impact on the amount of food wasted by women because previous studies have shown that the individuals who buy local produce waste less vegetables and fruits (Setti et al., 2016) or less food products overall (Jorissen, Priefer & Brautigam, 2015) . However, Koivupuro et al. (2012) and Katajuuri et al. (2014) found that in the households where women or both men and women are responsible for grocery shopping more food waste is generated than in the households where men attend to food purchasing responsibilities. In addition, women are also usually responsible for cooking and feeding their families. Studies have shown that women tend to often express feelings of guilt when they waste food because they take this as a sign that they are not properly managing the household and that they are failing to provide sustenance to their family members (Lyndhurst, 2007) . Similar findings were provided by Qi and Roe's (2016) study which reported that women are more likely to feel guilty when having to throw away food items. In addition, even though women who are also mothers are usually willing to put the preferences of the other household members above their own in what regards food, i.e., a behaviour that Cappellini and Parsons (2012) term as sacrifice, studies have consistently shown that when women adopt the role of the "good provider" (Graham-Rowe, Jessop & Sparks, 2014) or of the "good mother" (Porpino, 2016) , more food is wasted in the household because the women's preferences for thrift and recycling of food leftovers are sacrificed in favour of the preferences of the other family members, especially children. In fact, studies have consistently shown that households where children are present waste more food than households without children . Finally, there are several contradictory findings regarding the impact of gender on food recycling attitudes and behaviours. For example, Lee and Paik (2011) found that gender has no impact on food separation behaviour or recycling behaviour, while Graham-Rowe, Jessop and Sparks (2015) found that women are more likely 44 to express interest in reducing the amount of fruits and vegetables wasted by their households. In addition, Porpino (2016) found that gender affects the perception of situational factors in the household, which, in turn, affects the behaviour related to waste separation in the household. An analysis of the previous studies on the matter of the impact of gender on the amount of food wasted in households reveals that, in the case of women, there are several factors, which affect their decisions in regard to food acquisition, preparation and disposal. On the one hand, women seem more attuned to the fact that food waste creates negative consequences for the environment and for society as a whole, and, as a result, are more willing to introduce changes in their behaviour in order to reduce food waste. On the other hand, women are usually the ones responsible for providing sustenance to their families, which impedes their ability to reduce food waste as they have to take into account the preferences of the other household members which, especially in the case of children, might not be influenced by the awareness that certain acquisition and consumption patterns (e.g., buying more food than they can consume before it expires or choosing to eat outside when there is cooked food at home) lead to food waste.
Research Methodology
The main purpose of the research is to investigate the impact of gender on individual's behaviour and attitudes related to food consumption and food waste. The analysis is based on 33 items related to the aforementioned topic, which were included in a multiple topic survey conducted between December 2018 -January 2019 among Romanian participants from urban areas. The total sample included 252 participants, out of which 52.4% were female participants and 47.6% were male participants. Based on the fact that previous studies have signalled the importance of age when it comes to the behaviour and attitudes of both males and females in relation to food consumption and food waste, the following research questions were formulated: RQ1: What is the impact of gender on food waste attitudes and behaviours across different age groups? RQ2: What is the impact of gender of the amount of food wasted across different age groups? Data was analysed using independent t-tests and cross-tabs in IBM SPSS v.13. The 33 items related to food waste were scored on a Likert scale from 1 (completely disagree) to 7 (completely agree). The items are presented in Table 1 . I tend to buy food items that are not on the shopping list.
I3
I have a fixed schedule for going food shopping (e.g., once a week).
I4
I buy food products even though they have visual defects as long as they are edible.
I5
I tend to buy food products with longer expiration dates.
I6
In general, I do not buy food items for a particular recipe.
I7
Food packaging contains too much food for my needs.
I8
I tend to buy more food than I need to make provisions for unexpected events.
I9
When I am hungry, I tend to buy more food. I10 For holidays and special occasions, I tend to buy more food than necessary. I11 I think that an abundant food offering is a sign of social status. I12 I spend a lot of time shopping for food. I13 I like to buy new food items to try them out. I14 I check the expiration date of food items and consume those that are about to expire. I15 I consume food items after the expiration date if they look good. I16 I freeze food items to preserve them for longer periods of time. I17 I store food items in proper conditions in order to prolong their life. I18 I tend to cook more food than is consumed in the household. I19 I have the ability to use the food items at my disposal to improvise a recipe. I20 I cook and eat at home every day. I21 I reuse the food items left from the previous day. I22 I prefer to eat out even though there is cooked food in the fridge. I23 I reuse the food items to feed the animals in the household. I24 I recycle leftovers to make compost. I25 I throw away food even if it is edible, if I know that I am not going to eat it. I26 I tend to keep food until it is not edible anymore in the hope that I will eat it. I27 I throw away food at the first signs of alteration. I28 I donate the food that I cannot eat to poor families. I29 I think I throw away more food than the rest of people. I30 I feel guilty whenever I want to throw away food. I31 Every time I throw away food, I think about the money spent. I32 Every time I throw away food, I think about poor children who do not have enough to eat. I33 I associated a higher amount of food wasted with a food crisis.
Source: Author's own research design Besides these 33 items, the questionnaire also included a question referring to the amount of food wasted by the participants which was a multiple-choice question with the following responses: a) under 10%; b) between 10% and 30%; c) between 46 30% and 50%; d) above 50%. The age of the participants was measured using a multiple-choice question with the following responses: a) under 20; b) between 20 and 30; c) between 30 and 40; d) between 40 and 50; e) between 50 and 60; over 60.
Empirical results
In order to answer the first research question, we performed a series of independent t-tests for the significance of the means for the 33 items included in the questionnaire obtained from the responses of male and female participants across five major age groups: under 20 years old, between 20 and 30 years old, between 30 and 40 years old, between 40 and 50 years old, between 50 and 60 years old and over 60 years old. The results of the statistical tests for the age groups below 40 are displayed in Figure 1 and in Tables 4 and 5 in the Annex section. Figure 1 The impact of gender on food waste for age groups below 40 Note: Only mean differences significant under p<0.05 shown.
Source: Authors' research results.
As can be seen from Table 4 and Figure 1 , for the under 20 years old, the sole statistically significant difference in means between the answers reported by male and female participants was registered for the item "I check the expiration date of food products and I consume those products which are about to expire". Females reported an average of 3.200, while males reported an average of 5.429 (p < 0.05) which means that male participants are most likely to adapt their consumption patterns in such a way as to avoid throwing away food that was not consumed before its expiration date. In addition, for the age category between 20 and 30 years old, the results in Table  4 , show that there was a statistically significant difference in the means of the answers of male and female participants recorded for the item "I tend to cook more food than the amount consumed". Females reported an average level of agreement with the item of 4.458, while males reported an average of only 3.683 (p < 0.05).
I check the expiration date of food items and consume those that are about to expire.
•Males under 20 -mean 5.429
•Females under 20 -mean 3.200 I tend to cook more food than is consumed in the household. This signals that male participants from this age category are more likely than their female counterparts to adapt their food preparation activities to the actual amount of food consumed, which can result in less food waste. According to the results shown in Figure 2 and Table 5 from the Annex section, the female participants from this age category are also more likely to feel bad when being forced to throw away food (average response of 5.407 in comparison to 4.195 for males, p < 0.05) and to think about the children who do not have enough to eat when throwing food items (average response of 4.780 in comparison to 3.439 for males, p < 0.05). Thus, we can conclude that females with ages between 20 and 30 years have a higher tendency both to cook more food than their household can consume and to feel more guilty after throwing food away in comparison to their male counterparts. For the age category between 30 and 40 years old, the significant differences regard cooking habits and pragmatic reasons that reduce food waste. First, for the item "I have the ability to use the food items at my disposal in order to improvise a recipe", the female participants in this age category expressed an average level of agreement of 5.583, while their male counterparts expressed an average level of agreement of only 3.720 (p < 0.05). Second, for the item "I cook and eat at home every day", the female participants in this age category expressed an average level of agreement of 3.958, while their male counterparts expressed an average level of agreement of only 2.800 (p < 0.05). This signals the fact that the female participants from this age category have better cooking skills and tend to cook and eat at home more than their male counterparts. Third, for the item "Whenever I throw away food, I think about the money I have spent", the female participants in this age category expressed an average level of agreement of 4.875, while the male participants expressed a lower level of agreement (3.720, p < 0.05). This signals that the women in this age category are more concerned about the financial impact of food waste than their male counterparts.
As can be seen in Figures 3 and 4 and in Tables 6 and 7 from the Annex section, the impact of gender on food attitudes and behaviours for the age groups over 40 years old is not as high as for the previous age groups. For the age group between 40 and 50 years old, the female participants reported a level of agreement with the item "I tend to buy food items that are not on the shopping list" of 5.273, while their male counterparts reported an average level of agreement of 4.000 (p < 0.05).
In addition, the female participants from this age category expressed a level of agreement with the item "Whenever I throw away food, I think about the children who do not have enough to eat" of 4.864, while their male counterparts reported a level of agreement of only 3.059 (p < 0.05). This shows that the women in this age category are more likely to waste food as a result of over-shopping and also to consider the negative consequences that food waste has on social inequality in comparison to their male counterparts. In what regards the age category between 50 and 60 years old, the only significant difference in means was registered for the item "I spend a lot of time when I go shopping", where the female participants expressed an average level of agreement of 4.222, while their male counterparts reported an average level of agreement of only 2.950 (p < 0.05). This can result in higher amounts of food waste, but there were not significant differences in regard to the response for the item concerning the acquisition of food items from the shopping lis, which means that this type of behaviour does not necessarily imply that women buy more food items than planned. For the final age category, over 60 years old, there were no significant differences registered between the male's and female's participants behaviours and attitudes about food.
In order to answer the second research question, we performed a cross tabulation between gender and amount of food wasted for each age category and calculated the Phi value. The results are displayed in Table 2 . Based on the results, it can be concluded that the majority of the participants wasted less than 30% of the food and that there were no significant gender differences across the age categories under analysis. Thus, even though there are certain significant differences in the attitudes towards food and the practices related to food acquisition, preparation and consumption between the female and male participants in the study, these differences do not amount to significant differences in the actual percentage of the food that is wasted. A summary of the main findings is presented in Table 3 below. 
Conclusions
The main findings show that there is a difference between the behaviour in regard to food of male and female consumers across age categories. For the participants below 30 years old, the study has shown that women are more likely to adopt behaviours that can lead to higher amounts of food waste: not prioritizing the consumption of food items based on expiration date and cooking more than the household can consume. Although the current study did not find any significant differences in the amount of food wasted by young males and females, previous studies have signalled that young women tend to waste more food than their male counterparts Silvennoinen et al., 2014; Koivupuro et al., 2012) . There is also partial support for the findings of other studies. For example, women with ages between 30 and 40 have better cooking skills and cook more often than their male counterparts, which could be a sign of the fact that the household responsibilities in Romanian families are divided based on gender and women are the ones responsible for cooking for the entire household, which is similar to findings from other countries (Koivupuro et al., 2012) . Moreover, for the age categories over 40, it was found that women tend to buy food items that are not on the shopping list and to send more time shopping for food than men. However, contrary to what other studies have found in regard to the impact of the gender of the person responsible for grocery shopping (Koivupuro et al., 2012; Katajuuri et al., 2014) , the current study found no significant difference between the food wasted by the men and women in these age categories.
The study also found certain major differences in regard to the attitudes towards food waste of men and women across age categories. For those under 20 years old, there are no differences, but as women age, they tend to develop a negative perspective on food waste to a larger extent than men. For example, for the age category between 20 and 30, women are more likely than men to experience feelings of guilt when throwing away food and to associate food waste with social inequality. The same is true for women and men in the age category between 40 and 50. This can be linked to previous studies which have signalled that women are more likely to feel guilty about wasting food because they are the ones responsible to feed the household and regard food waste as an ineffective use of resources (Graham-Rowe et al., 2012; Porpino et al., 2015) . However, this study extends previous findings by showing that women are more likely than men to view food waste as a sign of social inequality and to worry about the situation of children from poor families who do not have enough to eat. Thus, the role of "good mother" appears to extend well beyond the members of the household in the case of women between 20 and 30 or between 40 and 50. However, it also has to be noticed that women between 30 and 40 no longer associate food waste to social inequality to a higher degree than men, instead associating it with financial irresponsibility. It The impact of gender on food waste at the consumer level appears that the women in this age category are more pragmatic than men when it comes to food waste. All in all, it can be concluded that there are several marked differences in the behaviour of attitudes of males and females in regard to food consumption and food waste, which vary across gender categories. Further studies are necessary in order to validate the findings if we take into consideration the fact that the under 20 age category comprised only 7 males and 5 females and the over 60 age category comprised only 4 females and 10 males. Moreover, it would also be interesting to take into account other socio-demographic factors that could generate differences between genders such as the individual or household income and the composition of the household. 
